The problem of establishing spatial correspondence between the colonic surface extracted from prone and supine CT colonography acquisitions can be simplified by mapping both 3D surfaces onto cylinders using conformal mapping. The spatial correspondence between both surfaces can then be established in cylindrical space based on a fast implementation of the well-accepted B-spline registration method [1] . Here, the color scale indicates the local shape indices.
This standard B-spline registration is not symmetric and could therefore bias the result, depending on the direction of registration. However, the result should be the same when registering the prone with the supine colonic surface or the other way around. In order to overcome this limitation, we implemented an inverse-consistent image registration method based on B-splines, following the concept of Christensen et al. [2] . A symmetric similarity cost function measures the sum of squared differences (SSD) between the prone and supine cylindrical images P and S, using both the proneto-supine transformation and the supine-to-prone transformation simultaneously:
Both transformations are implemented in cylindrical space. In an ideal case, these transformations are the inverse of each other, e.g. and . This symmetric similarity measure alone does not ensure that the registration is inverse consistent. Additionally, one needs to modify the optimisation function to include a penalty term that enforces inverse consistency of the transformation function. We follow the approach of Feng et al. [3] :
Furthermore, we use a symmetric formulation of the bending energy in order to enforce smoothness of the transformation in both directions.
We selected 8 CT colonography patient cases with marked variation in luminal distension and surface morphology. We randomly allocated 4 of these for tuning an optimal set of registration parameters and 4 for validation. The following table shows the mean inverse consistency errors ICE before (1) and after (2) penalising for inverse consistency. Similarly, the registration accuracy RA is measured using 330 reference points, chosen manually by an imaging scientist experienced with CT colonography images. The advantage of using a symmetric formulation is illustrated in the next figure on a small section of the colonic surface of patient 7, showing several haustral folds. The result is displayed before (left) and after (right) penalising for inverse-consistency. The vertical dimension of both images goes around the circumference of the colon, while the horizontal dimension goes along the length of the colon. The prone and supine images are overlaid in red and cyan colors. After registration, aligned features are display in gray. It can be seen that previously misaligned features on the left are now well aligned in the right overlaid images, using the symmetric approach.
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